Traumatic dislocation of the metacarpophalangeal joint is a relatively uncommon injury. The dislocation may be easily reducible (ie, simple) or require surgical intervention (ie, complex). The flexor tendons, lumbrical muscle, natatory ligament, and superficial transverse metacarpal ligament combine with the displaced volar plate to create a tight noose, preventing reduction. Surgical approach may be dorsal or volar; however, the radial digital nerve to the index finger is especially at risk through the volar approach. Reported complications include stiffness, arthritis, osteonecrosis of the metacarpal head, and even premature closure of the physis. indicates that it might be an infrequently reported injury rather than one that rarely occurs. A dislocation is considered to be simple when it is easily reducible without open surgical procedures and complex when open reduction is necessary. Complex dislocation of the MCP joint was originally described by Farabeuf 2 in 1876. However, not until 1957 did we begin to develop a better understanding of the difference between simple and complex fractures. In that year, Kaplan 3 published his now classic article describing the pathologic anatomy of the metacarpal head buttonholing into the palm and the factors preventing closed reduction.
T raumatic dislocation of the metacarpophalangeal (MCP) joint is considered a rare injury, although the experience of Hunt et al 1 indicates that it might be an infrequently reported injury rather than one that rarely occurs. A dislocation is considered to be simple when it is easily reducible without open surgical procedures and complex when open reduction is necessary. Complex dislocation of the MCP joint was originally described by Farabeuf 2 in 1876. However, not until 1957 did we begin to develop a better understanding of the difference between simple and complex fractures. In that year, Kaplan 3 published his now classic article describing the pathologic anatomy of the metacarpal head buttonholing into the palm and the factors preventing closed reduction.
Anatomy
The complex shape of the metacarpal head, its articular surface, and supporting soft-tissue structures allow for multiplanar motion: flexion, extension, abduction, adduction, and circumduction. The metacarpal head is asymmetric in the coronal and sagittal planes. The articular surfaces form a condyloid joint with a shallow and concave proximal phalanx congruent with the large metacarpal head. The total range of motion (ROM) of the MCP joint is greater than that of the proximal and distal interphalangeal joints. 4 The capsule of the MCP joint extends from the metacarpal neck to the base of the proximal phalanx and is reinforced by ligamentous structures on all sides. The proper collateral ligaments are the primary stabilizers of the MCP joint throughout its ROM. 5 These ligaments originate from depressions on both sides of the metacarpal head dorsal to its axis of rotation and extend distally in an oblique direction, from dorsal proximal to volar distal, rather than truly parallel to the joint. The volar plate stabilizes and supports the MCP joint on the palmar aspect. This plate has a thick fibrocartilaginous portion distally and a looser, membranous portion proximally. This anatomic difference allows for some hyperextension of the MCP joint. Proximally, the volar plate forms the volar recess, facilitating flexion of the proximal phalanx. 6 The flexor tendons and A1 pulley are directly volar to the volar plate. This confers additional stability to the volar side.
The MCP joint is weakest dorsally. The dorsal capsule is thin and loose, with the extrinsic extensor tendons located directly dorsal to this capsule. The extrinsic tendons are supported by the sagittal band of the extensor hood. The sagittal band connects volarly with the transverse metacarpal ligament.
The neurovascular bundle is anterior to the lumbrical muscle. This position places the bundle at risk during traumatic dislocation as well as during the volar surgical approach to the joint.
The thumb MCP joint is similar to the MCP joints of the other fingers. However, because of the unique articular surfaces, the MCP joint of the thumb is more hingelike than multiaxial. Sesamoids lie anterior to the metacarpal head and articulate with it because the sesamoids are embedded in the volar plate. The flexor pollicis brevis and abductor pollicis brevis muscles partially insert into the sesamoids. Like the MCP joints of the other fingers, the thumb MCP joint is stabilized by proper collateral ligaments, accessory collateral ligaments, the joint capsule, intrinsic musculature, and extrinsic tendons. The stability of this joint is necessary for pinch and grasp.
Pathophysiology
The usual mechanism of injury to an MCP joint is a fall on the outstretched hand causing forcible hyperextension of the joint. Dorsal dislocations (Figure 1 ) are more frequent than volar dislocations 5 (Figure 2) , and MCP joint dislocations are less common than interphalangeal dislocations. The index finger is most frequently involved, followed by the thumb. [7] [8] [9] As the joint is acutely hyperextended, the volar plate is avulsed from its attachment on the metacarpal neck. In a simple (ie, reducible) dislocation, the volar plate is not interposed within the joint, and the base of the proximal phalanx remains in contact with the articular surface of the metacarpal head. The collateral ligaments may be torn, depending on the rotational force imposed during the trauma. Irreducible dislocations occur through the same mechanism of forceful hyperextension of the MCP joint. However, the volar plate becomes interposed dorsally in the joint. The metacarpal head lies prominently displaced in the palm in dorsal dislocations and is easily palpated. Kaplan 3 described the pathogenesis and anatomy of irreducible dislocations. The most important structure preventing reduction is the displaced volar plate. However, the surrounding tendons and ligamentous structures form a tight noose around the metacarpal neck ( Figure  3 ), preventing closed reduction. In the index finger, these structures usually include displacement of the lumbrical muscle radially and the flexor tendons ulnarly. At the small-finger MCP joint, the entrapping structures include the ulnar displacement of the common tendon of the abductor digiti minimi and radial displacement of the flexor tendons. 10 In both cases, the metacarpal head is entrapped distally by the displaced natatory ligament and proximally by the superficial transverse metacarpal ligament. These structures form a tendinous noose surrounding the metacarpal neck and are tightly drawn during Lateral radiograph demonstrating dorsal dislocation of the metacarpophalangeal joint.
Figure 1
Oblique radiograph demonstrating volar dislocation of the metacarpophalangeal joint. closed reduction maneuvers.
Volar dislocation can occur through a hyperflexion or hyperextension injury. Wood and Dobyns 9 reported on three cases of complex volar dislocations of the MCP joint. Because the mechanism was unclear in all three cases, they studied 10 cadaveric specimens subjected to a hyperflexion moment with a proximal translational force applied to the proximal phalanx. Five specimens developed a volar dislocation of the MCP joint, and the other five developed a transverse fracture of the proximal diaphysis of the proximal phalanx. In the five specimens with dislocation, the dorsal capsule had avulsed from the metacarpal neck and was drawn into the joint. In three of these five specimens, unilateral disruption of a collateral ligament had occurred. The authors proposed that the mechanism of dislocation was hyperflexion with a proximal translational force applied to the proximal phalanx. Betz et al 11 reported a case of volar MCP joint dislocation with a clearly documented hyperextension injury and proposed that volar dislocations can occur with hyperextension or hyperflexion injury.
Different structures have been implicated in preventing the reduction of volar MCP joint dislocations. In addition to the dorsal capsule becoming interposed in the joint, 12, 13 the distal insertion of the volar plate and/or collateral ligament can be avulsed and entrapped within the joint, preventing closed reduction maneuvers. 14, 15 The tendinous juncture connecting the fourth and fifth extensor digitorum communis tendons may slip distal and volar to the metacarpal neck, leading to an irreducible joint. 16 Orozco and Rayan 17 describe entrapment of the first dorsal interosseous muscle preventing reduction of an index finger MCP dislocation. Baltas 18 described entrapment of the sesamoid bone as a pathognomonic radiographic sign of entrapment of the volar plate and, thus, of an irreducible dislocation warranting open reduction ( Figure  4 ). Tavin and Wray 19 described similar findings in a patient who had radiographic signs of the sesamoid bone being interposed in the MCP joint and of the volar plate being entrapped, creating a dislocation that was irreducible by closed methods.
Patient Evaluation
The typical history for a patient with dorsal dislocation of the MCP joint is a fall on an outstretched hand with a hyperextension moment at the Illustration demonstrating the structures that prevent reduction of a metacarpophalangeal joint dislocation in the index finger. Any maneuvers leading to distraction or radial or ulnar deviation will tighten the structures, impeding reduction.
Figure 3
Oblique radiograph demonstrating an entrapped sesamoid bone. MCP joint in dorsal dislocation. In a reducible dorsal dislocation, the proximal phalanx is perched in a hyperextended position on the metacarpal head with flexion of the proximal interphalangeal joint. This joint position typically appears to be more deformed than in a complex or irreducible MCP dislocation, in which the proximal phalanx lies dorsal to the metacarpal shaft in a bayonet position. The border digits and ring finger are often mildly deviated toward the adjacent more central finger. Kaplan 3 described dimpling of the skin in the proximal palmar crease as a pathognomonic sign for a dorsal dislocation of the MCP joint. This finding immediately suggests the likelihood of an irreducible dislocation. Neither active nor passive motion is possible.
In volar dislocations, the history may be a hyperflexion or hyperextension moment at the MCP joint. The patient may retain the ability to flex the MCP joint, but there is usually an extensor lag. Dorsally, a depression can be palpated proximal to the base of the proximal phalanx.
Anteroposterior, lateral, and oblique radiographic views confirm the diagnosis. Complex dislocations usually show a widened joint space indicative of an interposed volar plate within the joint. In the thumb, the sesamoid of the conjoint tendon can be entrapped in the joint and is also indicative of a complex dislocation. 16 In the other fingers, because the sesamoids are embedded in the volar plate, the presence of a sesamoid bone within the widened MCP joint should also be considered a pathognomonic sign of an irreducible dislocation. 12, 19 Lateral views may show the proximal phalanx lying dorsal or volar to the metacarpal head. Concomitant fractures of the base of the proximal phalanx and metacarpal head can occur in 50% of MCP joint dislocations.
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Management Nonsurgical
Simple distraction as a reduction maneuver for MCP joint dislocations is usually unsuccessful and can inadvertently convert a reducible dislocation into an irreducible one. This is because traction on the affected joint can draw the entire volar plate dorsally so that it can be completely folded between the base of the proximal phalanx and the metacarpal head. Therefore, many MCP joint dislocations require open reduction.
As with any attempted closed reduction maneuver, adequate anesthesia is recommended in attempting the reduction. The closed reduction maneuver for a dorsal dislocation of the MCP joint is to flex the wrist and the proximal interphalangeal joint of the injured digit to relax the flexor tendons. Pressure is then applied from dorsal to volar to the base of the proximal phalanx. This reduction technique slides the proximal phalanx and its attached volar plate over the metacarpal head into a reduced position.
12, 13 Boden et al 22 used a skin hook to provide traction as an assisting maneuver to successfully reduce an MCP dislocation in an 8-year-old child. When the procedure is successful, early ROM with a dorsal blocking splint is encouraged to prevent extension beyond neutral. Failed closed reduction indicates that either the volar plate is interposed in the joint or the metacarpal head has buttonholed through the palmar structures, necessitating open reduction.
Dorsal dislocation of the thumb MCP joint is treated by the same reduction maneuver, but the treatment is more likely to be successful than for the other fingers. Takami For volar dislocations, the reduction maneuver is similar to that for a dorsal dislocation except that the MCP joint is flexed, and gentle pressure is applied to the volar surface of the proximal phalanx as it is brought into extension. Takami et al 27 reported on two cases of volar dislocation of the MCP joint of the ring finger that were successfully treated closed. The authors believed that closed reduction is possible for volar dislocations when treatment is rendered ≤2 weeks after the injury.
Surgical
The original surgical approach for an irreducible dorsal dislocation, described by Farabeuf, 2 uses a dorsal releasing incision. This approach has been well described in the literature. [28] [29] [30] Proponents of this approach believe that it involves lower risk of neurovascular bundle injury and easier access to the entrapped volar plate than does the volar approach. In addition, it may be easier to address any associated metacarpal head fractures through the dorsal approach. 28 
Kaplan
3 described a volar approach for treatment of irreducible dorsal dislocations. He believed the volar approach allowed access not just to the volar plate, but also to the surrounding ligaments and tendons that can trap the metacarpal head and cannot be addressed through a dorsal incision. This volar approach also has been well described in the literature. [31] [32] [33] [34] [35] McLaughlin 15 delineated a variant of the volar approach that extended the incision in the proximal palmar crease to a midlateral incision along the radial side of the index metacarpal. For dislocations in the small finger, a similar incision can be used with an ulnar midlateral incision that is extended into the palm along the proximal palmar crease. Eaton and Dray 36 described a technique of releasing the A1 pulley, which then releases tension on the flexor tendons and allows the proximal phalanx and attached volar plate to fall back into their anatomic positions.
Of great importance during the volar approach is the vulnerability of the neurovascular bundle caused by the displaced metacarpal head (Figure 5 ). This displacement causes the bundle to be tented tightly and superficially, lying immediately underneath the skin. 37 The senior author (S.B.S.) has performed both surgical approaches. In the fingers other than the thumb, the volar approach is preferred. Despite the risk to the radial digital nerve using this approach ( Figure 5 ), careful dissection allows excellent visualization of the structures. Manipulating free offending structures and release of the A1 pulley is also easily done and can aid in reduction. We also agree with Hunt et al, 1 who advocated release of the natatory ligament and superficial transverse metacarpal ligament, and with incising the volar plate longitudinally, as originally described by Kaplan. and we concur. However, having treated several patients who presented to our institution late (>3 weeks after injury), we also recommend that both a combined dorsal and volar approach might be necessary, as indicated by Murphy and Stark. 39 Particularly in these cases, we have found that, from the dorsal approach, a longitudinal incision in the middle of the volar plate can be helpful to allow the metacarpal head to more easily be relocated. Thumb MCP dislocations are usually approached from the dorsum of the thumb. However, as with the other fingers, in patients presenting late, we have found that a volar approach is helpful.
Complications
Many of the complications in patients with a dislocated MCP joint are related to failure of diagnosis and appropriate treatment. Repeated attempts at closed reduction, traumatic open reduction, or prolonged dislocation may result in early degenerative arthritis or osteonecrosis of the metacarpal head. Joint stiffness is the primary complication related to this injury, possibly resulting from softtissue trauma at the time of injury or from prolonged immobilization producing excessive fibrosis, leading to a decrease ROM. Additionally, as noted by Murphy and Stark, 39 delay in treatment can be associated with worse results. Joint contracture release or tenolysis may be necessary to improve final ROM.
Neurovascular bundle damage can occur during open reduction because of the superficial position of the bundle over the metacarpal head. Premature closure of the physeal plate has been reported as a rare sequela of MCP joint dislocation. 21 
Summary
Traumatic dislocation of the MCP joint is considered a rare injury, although some have observed that it may instead be underreported. Dislocations that are easily reduced without surgery are classified as simple; those that are not resolved by closed reduction and require surgery are termed complex. The metacarpal head allows for multiplanar motions of flexion, extension, abduction, adduction, and circumduction. The thumb MCP joint is more hingelike than that of the other, more multiaxial fingers. The common cause of injury to the joint is a fall on an outstretched hand, causing hyperextension, with the index finger most frequently involved. Dorsal dislocations are more common than volar dislocations. Attempts at Intraoperative photograph of the volar approach to a metacarpophalangeal joint dislocation revealing the radial digital nerve (arrow) that is at risk. closed reduction most commonly fail because the volar plate is interposed in the MCP joint or because the metacarpal head has buttonholed through the palmar structures. Surgical approaches may be dorsal or volar, although a neurovascular bundle anterior to the lumbrical muscle is at risk in the volar approach. Complications of MCP joint injury include degenerative arthritis, osteonecrosis of the metacarpal head, and stiffness, and may arise from repeated attempts at closed reduction, traumatic open reduction, or prolonged dislocation.
